Arachidonic and docosahexaenoic acid deficits in preterm neonatal mononuclear cell membranes. Implications for the immune response at birth.
Preterm neonates are more susceptible to infection than term neonates. Arachidonic acid (20:4n-6) and docosahexaenoic acid (22:6n-3) are biologically active components of cell membrane phospholipids. Arachidonic acid is a substrate for the synthesis of eicosanoids, potent regulators of immune function. Preterm babies may have a deficiency of arachidonic acid and docosahexaenoic acid, but the impact of this deficit on maturation of the immune system is unknown. To address this we explored links between placental provision of fatty acids to cord blood mononuclear cell (CBMC) membranes using gas chromatography (GC), and maturation of the immune response with gestational age by analysing lymphocyte subsets by flow cytometry. This is the first study to examine the lipid profile of the phosphatidylcholine (PC) and phosphatidylethanolamine (PE) fractions of CBMC membranes from preterm neonates. The long chain polyunsaturated fatty acid (LCPUFA) composition of CBMC membranes was dominated by arachidonic acid in both PE (34%) and PC (15%) fractions in healthy term neonates (> or =37 weeks, n=9), whilst in healthy preterm neonates (<37 weeks, n=10) the level of arachidonic acid was significantly lower at 28.8% and 12.5% respectively (p<0.05). Preterm neonates (<37 weeks, n=23) also had significantly lower absolute numbers of CD4+ (p<0.05) leukocytes and CD4+ (p<0.01) and CD8+ (p<0.05) naïve T-cells than term (> or =37 weeks, n=24) neonates that correlated with gestational age (p<0.01-0.05).